Impact of Ventilatory Modes on the Breathing Variability in Mechanically Ventilated Infants: A Commentary by Maroun J. Mhanna
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PEDIATRICS
GENERAL COMMENTARY
published: 14 January 2015
doi: 10.3389/fped.2014.00147
Impact of ventilatory modes on the breathing variability in
mechanically ventilated infants: a commentary
Maroun J. Mhanna*
Department of Pediatrics, Metro Health Medical Center, CaseWestern Reserve University, Cleveland, OH, USA
*Correspondence: mmhanna@metrohealth.org
Edited by:
Martin Gerbert Frasch, Université de Montréal, Canada
Reviewed by:
Charles Christoph Roehr, Charité Universitätsmedizin Berlin, Germany
Larry C. Lands, Montreal Children’s Hospital, Canada
Keywords: pediatric intensive care, mechanical ventilation, neurally adjusted ventilatory support, diaphragm, children
A commentary on
Impact of ventilatory modes on the
breathing variability in mechanically
ventilated infants
by Baudin F, Wu HT, Bordessoule A, Beck
J, Jouvet P, Frasch MG, Emeriaud G.
Front Pediatr (2014) 2:132. doi:10.3389/
fped.2014.00132
Neurally adjusted ventilator assist (NAVA)
ventilation is a mode of ventilation that is
triggered and cycled by a signal from the
electrical activity of the diaphragm (EAdi)
to provide a positive pressure breath. The
EAdi signal is obtained from an esophageal
catheter that is positioned at the level of the
diaphragm. The rational of this mode of
ventilation is to improve patient–ventilator
interaction by matching ventilator support
to patient’s demand and therefore avoid-
ing hyperventilation and air trapping, and
impairment of cardiac output (1). Several
studies have shown that NAVA is better
tolerated than other modes of mechan-
ical ventilation in infants and children.
For instance, premature infants require a
lower peak inspiratory pressure (PiP) and
a lower fraction of inspired oxygen (FiO2)
and they have a better blood gas regula-
tion at a lower respiratory rate when venti-
lated with NAVA instead of pressure control
(PC) (2). Furthermore, premature infants
have a reduction in their respiratory muscle
load and a lower PiP when ventilated with
NAVA instead of synchronized intermittent
mandatory ventilation (SIMV) with pres-
sure support (PS) (3). Also, critically ill
children are more comfortable when venti-
lated with NAVA instead of PS. They have a
better synchronization with the ventilator,
a reduction in their ventilatory drive, and
an increase in breath to breath variability
while on NAVA (4).
Baudin and colleagues attempted to
compare the impact of different modes
of ventilation on the respiratory drive
patterns in infants. The authors used the
non-rhythmic to rhythmic (NRR) index
as a method to assess the EAdi variability
pattern and analyze respiratory variability
during NAVA, PC, and PS ventilation. They
conducted a retrospective study comparing
the EAdi variability pattern of 10 venti-
lated infants to a control group of 11 non-
ventilated spontaneously breathing infants.
Infants in the control group were not intu-
bated at the time of their study, but they
had an esophageal catheter for evaluation
of their EAdi pattern. The authors’ main
findings were that mechanical ventilation
impacts the breathing variability and NAVA
produces an EAdi pattern that resem-
bles most of that seen in non-intubated
mechanically ventilated infants (5).
While the authors are applauded for
taking on the challenge to study the effect
of NAVA on the respiratory drive pattern
in critically ill children, their study suf-
fers from a major limitation. Their design
was retrospective in nature. Their post hoc
analysis of two previous studies weakens
their argument that EAdi variability on
NAVA resembles the endogenous respira-
tory drive pattern of healthy children. For a
stronger argument, the authors’ hypothesis
should have been a priori. The study also
suffers from a poor control group. Their
control group was younger and smaller
than the mechanically ventilated group.
And since periodic breathing is more
prominent in younger than older infants,
the control group is more prone to peri-
odic breathing than the ventilated group.
Therefore, the presence of periodic breath-
ing becomes a confounder. A prospective
study using patients as their own con-
trols will counteract potential confounders
related to age, weight, or breathing pat-
terns. For instance, a comparison of the
same patients’ EAdi variability patterns
before and after extubation from NAVA
ventilation will address such confounding
variables.
Above all, the most important question
remains unanswered “does NAVA improve
the long-term outcome of children with
acute respiratory failure?” Future prospec-
tive studies are needed to determine if
the short term beneficial effect of NAVA
has any long-term effect on the duration
of mechanical ventilation, need for seda-
tion, intensive care unit length of stay, and
mortality in critically ill children.
REFERENCES
1. Sinderby C, Navalesi P, Beck J, Skrobik Y, Comtois
N, Friberg S, et al. Neural control of mechanical
ventilation in respiratory failure. Nat Med (1999)
5:1433–6. doi:10.1038/71012
2. Stein H, Howard D. Neurally adjusted ventilatory
assist in neonates weighing <1500 grams: a ret-
rospective analysis. J Pediatr (2012) 160:786–9.
doi:10.1016/j.jpeds.2011.10.014
3. Lee J, Kim HS, Sohn JA, Lee JA, Choi CW, Kim
EK, et al. Randomized crossover study of neurally
adjusted ventilatory assist in preterm infants. J Pedi-
atr (2012) 161:808–13. doi:10.1016/j.jpeds.2012.04.
040
4. De la Oliva P, Schüffelmann C, Gómez-Zamora A,
Villar J, Kacmarek RM. Asynchrony, neural drive,
ventilatory variability and COMFORT: NAVA ver-
sus pressure support in pediatric patients. A non-
randomized cross-over trial. Intensive Care Med
(2012) 38:838–46. doi:10.1007/s00134-012-2535-y
5. Baudin F, Wu HT, Bordessoule A, Beck J, Jouvet
P, Frasch MG, et al. Impact of ventilatory modes
www.frontiersin.org January 2015 | Volume 2 | Article 147 | 1
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Mhanna NAVA impact on breathing variability
on the breathing variability in mechanically ven-
tilated infants. Front Pediatr (2014) 2:132. doi:10.
3389/fped.2014.00132
Conflict of Interest Statement: The author declares
that the research was conducted in the absence of any
commercial or financial relationships that could be
construed as a potential conflict of interest.
Received: 08 December 2014; paper pending published:
15 December 2014; accepted: 25 December 2014; pub-
lished online: 14 January 2015.
Citation: Mhanna MJ (2015) Impact of ventilatory
modes on the breathing variability in mechanically ven-
tilated infants: a commentary. Front. Pediatr. 2:147. doi:
10.3389/fped.2014.00147
This article was submitted to Neonatology, a section of
the journal Frontiers in Pediatrics.
Copyright © 2015 Mhanna. This is an open-access arti-
cle distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the
original author(s) or licensor are credited and that the
original publication in this journal is cited, in accordance
with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with
these terms.
Frontiers in Pediatrics | Neonatology January 2015 | Volume 2 | Article 147 | 2
